PCT 



a m m « » 



(51) tllgS#S*#5S6 

C07D 487/04, A61K 31/505 



Al 



(11) gtt&H*-* 



(43) BR4tDB 0 



WOOO/17201 



2000^3^30 0(30.03.00) 



(21) s^uss-^ 

(22) H^aiie 
oo) mm?-* 

4^^^10/267178 



PCT/JP99/05176 
1999^9^ 22 0(22.09.99) 



1998^9^ 22 0(22.09.98) 



JP 



(71) fcHJSA (#H*»<^T<B*g;0Sfco^T) 

(KYOWA HAKKO KOGYO CO., LTD.)[JP/JP] 

T 100-8185 KK»TftfflE*^BT-TB6S.l^ Tokyo, (JP) 

(72) ; teZXfi 

(75) £$1#/fflffiA (#H«HOV*T0>*) 

^ P3 ^-(SHIMADA, Junichi)[JP/JP] 

741 1-0933 »W»ttKW*»»«A#m98-l Shizuoka,(JP) 

HW«©(IMMA, Hironori)[JP/JP] 

T41 1-0933 #Pm^m^ft^»T^*M355-9 Shizuoka, (JP) 

EE Dl A(OSAKADA, Naoto)[JP/JP] 
T411-0943 #|BO»tt«fflft*BTT±« ! 206-l Shizuoka, (JP) 
ttt«JMS(SHIOZAKI, Shizuo)[JP/JP] 
T417-0852 »H»» ±TtfIjSCffl2162-9 Shizuoka, (JP) 
# S *312(KANDA, Tomoyuki)[JP/JP] 
7411-2114 »W*H*WaBUl"n««859-15 Shizuoka, (JP) 



$k%> &0(KV WAN A, Yoshihisa)[JP/JP] 

T411-0943 #BlR»J[»fiA»rT±*f 1064-8 Shizuoka, (JP) 

(81) AU, BG, BR, CA, CN, CZ, HU, ID, IL, IN, JP, 

KR, MX, NO, NZ, PL, RO, SG, SI, SK, UA, US, VN, ZA, gWfl4# 
fF (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), a— y >T #ST (AM, AZ, BY, KG, KZ, MD, 
RU,TJ,TM) 

BRNIMf 



(54)Title: [l,2,4]TRlAZOLO[l,5-c)PYRIMIDINE DERIVATIVES 

<54)»3li0>*# [1,2,4] hJ7/n [l,5-c] fUSi^R** 



NHQ 



N 



R 4 R 3 A^N 




H 1 



N 



(I) 



(57) Abstract 

[l,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by general formula (I) or pharmacologically acceptable salts thereof which 
show adenosine A 2A receptor antagonism, wherein R 1 represents heteroaryl, etc.; R 2 represents hydrogen, etc.; na and nb represent each an 
integer of 0 to 4; Q represents hydrogen, etc.; R 6 represents hydrogen, etc.; R 3 represents (i) hydroxy, (ii) hydroxy(lower alkyl), (iii) lower 
alkoxy, or (iv) imidazo[l,2-a]pyridyl, etc.; and R 4 and R 5 represent each lower alkyl or aryl, or R 4 and R 5 form together with the adjacent 
carbon atom a saturated carbon ring when R 3 is any of (i) to (iii); or R 4 and R 5 represent each hydrogen, lower alkyl or aryl, or R 4 and R 
form together with the adjacent carbon atom a saturated carbon ring when R 3 is (iv). 
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#S691«, i£ (I) 



m8tS£SfrU na£<fctfnbte, T 0-4 <Z>S&£Sfc> U 

tKD + y, (ii)kHP^F'>ft»7;Wk (iii)««lt>b<tt*ilJft©te»7;i' 
U^>'*fctt(iv)lt* , bK >f5^/[l ( 2-a]t:'Jy;K -1*5^7 

[l ( 2-a]tf7V-;P. -f i^\/[l,2-a]t?U$v-JK ^>X^*VU;k ^> 

vW/u;k ^>V-2,i,3-5 L 7v7Vu;i/, 'fyt+t'/u^i^a-t* 
zkj&v. wtm&-bb<mmmo)* ^^/[i,2-a]t:'j^, -r^v 

[l,2-a]tr7V-;i/, 5^;[l,2.a]lfU5y-Jk ^>X<S*VU;k 
vW'/UJk ^>y-2,l > 3.f7y7 ( /'JJK ^y**WU;kfe<ktf 3-** 
7 -3,4- ytHo -2H-^ > 7 [Ml**-* v ~ JU^ fc 3 & 3 tftl 5 X £ ^ 
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ft) Tato«nS[l,2.4]hU7^/0[l,5.c]trU5 5?>«*#*fctt*0*8± 
9JCD«jft^6tt, 5t (I) T«to*n*[l,2,4]hU77n[l,5-c] 

£fcS'J©it^£^ *f6Wtt» St (I) T^teSn* [1,2,4] h U 7\/n[l,5-c] 

tf u a v >mm& £ ©H3±ffF^ £ *is & t t^^t ft 7 

a 2A s^^feSi^J * ft n » 7 t y -> > A 2A g£#©l&&7ut K S *T 

ft£J£©J&«£fcte^l»»JfcH1"ft. 

□ [i,5-c]truav?>^s^^fc«^-cD^a±fF^$nft^©ffifflicMTft. 

$e.fc»j©a.^e>tt, #5e9m» a; (i) T^fc>snft[i,2,4]hV7ya 
[i,5-c]tf u sv>^^^fc«^©^s±if§$nftmow^» : &^-rft^ 

^ffilcWTfto 

(I) ©&*©£«K:*5^T, ft»7;WW WJVn + yfe^kHO 

©, w^tf^^k x^;w yntf;K >rv^ob:;k 7^;k -fv7^;k 

sec-7^;k tert-^k ^>?-;k *#*>^Jk ^*->;HW*ifctf fcftft. 
-;k ^-73Mk -f >f"JK 7>hU^**fl*t» 5f#JSS*aiStt» 7 

u;k 5Px-;k troujk truv;k **WJ;k ^7^u;k -r^yy 
u;k tfiUvx;k hU7v-JK -r>KU;k ^/ujk 7»jx;k ^> 
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Ttt. B-Sfctt»ftoT«lft 1-3 <Z>> «AtftHD*S/, 

«7;m*->, ««7;i/3^>'*^#-^ iii7J^JH^fSMii 

kKD*->«*«»7;W3 !i lr->» fi|7J^+yfMi7J^^y> & 

«7;Mr;p£|3Urefc3. 7'j-;i/^«k^7»J-;u^^ 77;i/^t^->, 

7 U -;Ht«fi»7 JW# /" -f Jk 7D<J|/07 U -;1/^«huIB7 u <*: ^ 

>»^»WB«*7;w*;w^6**it^i , 3*i*^fc*&«t)r. nny>tt 
a&i2Aciy>£i5iigT&£. 

yy[i,2-a]k°7v-;K ^5yy[i,2-a]kru5^-;K ^>x^^v*u;k 

*y>j?7*SV)V* ^> > A2 ) l,3-f7^7 > /'J;K ^ V #*WU ^fcJctf 3- 
^ y -3,4- v hh'O -2H-^ > 7* [1,4] ^rjUfr 6 ft 5 **> £ ^1**13 S 
©fi&S£LT«. R-*fcttll&oT«fclltl~3©» mM£&Vi7)l*)Vs 
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75^***/. ******* AO^rV7U-Wy. AD*V7? 
cK*, ad^X -ho. 7SA ->7A MJ7^D^^K HJ7* 

^j^iUttHD^yiMTW. ;\Dyy«7WiK «»7;m 
x;k <s«7;u^JU^^*x;w, tt»7J^/-f^fi*7;v^ffl»it fj 

Btt«7;M^fcH«-C**. 7 U-;i45*tf7U AD^77'J 
7D<M7'J-JWH SttE7U-;Wi:H«T*a. 7?^ 
*^ill!77^^***>. ADy777J^m->©7 U 
E7U-^t^T?»0, 75J^Wi^7 7J^^^y. )\u*f JTv 
;^;^*5/©7;V*P>»»ttWfifi*7;P*^6*#K^l^ft*^fc 

**«>T. ADy^itfADy/fflRT*^ AD^V7'J-;^y. 
a (i) Tisns^fts^tt (i) *®a*#"«fc 

^>yjl/t^5t)OliWc77^>>A2. 4 f^Wffl^tt5fcra 

ttfti&Si:«UM <ih) 

(ih) #*vf sn*. eit. fcfc* on) K*tt*ff*****tf 

R2 ##***T* 0 , AO R 1 #** t> U < tt#«tH©»»***«»^ * 5 
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?K na*^nb«»lT»0, R^tHD*->T!*0, *0 

H) Tftftftfrtt. Ri#7'JJUTNfc!K R 2 . R 4 > RifeitfR«*t**BfT?» 

^[l,2-a]f'J v^K -f $?V[l,2-&}*7*-)\<* < S^/H^K'J 5 
^>X-T5^U;K *>vW\/UJk ^>y-2,l,3-f7y77'JJk -TV 

its® (i) oii±^§n§sn ng±ws&sn*^«*. 7>^-7 

0;® (I) Oli±ff*«nS4I*ilTB, *HJ*A*. #'J7Ai£^© 
7** UAH*. V^y^Afi, ^J/9AM07**U±«««. 7 

MS 1 

(ih) ttfl:^* (IQ) fta5*oR*i8^^««t5it*«T?# 
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Society) , 383 M (1943 *0 ] t> t < H*nfc*Cfc*fcfcJ: 0 **T» - 

tarn**. fl:^* «n) &rfrjR.& (7^ku y^a««) £tTt#*> 
1221 h (1977^) , t>u<tt^ntipi;^ftic«j;o^-rs-t** 

{fc^tt (II) ftR«CTffitt«t»<«+» lS&iiSi-3il, »St<li2 
ys*©#ttT. 1-5 Si, »Sb<tti-2lft©^« an) £s#. ^sa 
-200'CT,»* b < liSilTr 10^-48 «fl«R«s** - 0 flS^tt(IV) 

EfcKTOttfcfcBfcl'Ttt. rh7kF077> (£1 

7$H (J£T<£DMF <hBST) , y7Wtb7^> y/fjWWyH 
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-frSXhU- (J. Org. Chem.) > 8^ 338 H (1943 

$0 . 1M06375 fcL<te^nK^i;£#£K£D£/rf3 
fc-Stt (IV) tiSi^I3Mi©^« (V) t*Ii&*io.i-3ai, 

ia~200'CT\ b < tt 100-150*0^ 10 #~48 BSWjRJfcS-fr* Z-£\Z£.Q 

<ts* (vi) tfift^fc^-r**. jE*w«tta:*»fcbTtt, thf, 

i ;xfl/>^'J3-Jk DMF, -Wmh75l« t DMSO, ^> 
S, »Sb<ttDMF*fcttTHFJ»««*Sns. ai^ttlttTH h'JX 

^;U7^>> v-rv7°ptr^x5 1 ;u7a>, dbu> tfu->*>, n-*^*** 

UX K**U^A, zKKMfc^HJtfA, 7K*^*^">^A«&ffl^S^t*s 
fiF * b< \t DBU 'J »7Ad*«fiJ^Sna. 
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• ^7* * '>^" ;P " ^ S 7> h U - (Journal of Medicinal Chemistry) , 

33#, 1231H (1990¥) #«] o HJ^CT?Sto^i:L'T^ ^>if>, 
h;ux>, *->^>, fh7'JX 7i^H-TiK mt*?U>. &uu 

HI 4 

fls-&« (vn-a) *fctt<k^« (vii-b) 1 1~6 m§*> »*u<tt 3 mmo 

3,4-y^ + ^>^75> (VIII) ££«$t>L<teEJ£KT»tt&& 
5i« 10-200*0, Jf*Kttl30~150'CT10»-'24WFMRJSSii'* 
Hifc.fcOl'IS'&'ft (IQ) *nZ>^ttf~?ZZ° #XgfcIS3K:1EttbfcX'r 

yXf^>^'J3-JK DMF, y^7th7SH« DMSO, ^>if>, h 

;wx>, ^i/kX j-fehxh'JJk »Rx^;k t:'Jy>« rb7'JX jft 
<b^5 L i/>> ^ao^jui,, **y-;k x*y-;k ^n/v-Jk &sv> 
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H 3 CO^X 
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NU^^toKiiOSlttW, »*l/<tthU7;P*n»»<f, i~io a 

->^>-fe*>, «F^U<^7^V-;^ftT, 1~10 ^S, »^L<«5^»0 

hU7;p^-n^^>7.;v*>mt>t<«MT®^-2o~8o < c, »*L<»i 10 

~40'CT"10^~18P#«gT^-<i:tCckO<b'&# (IH) £#5:i£#T?SS. 
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<ffc£«l (IH) tt»JtttLT^OX8C«toT%>»56-r*^i:*« , r#*. 
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^»0»*H«WC. ®^10~200X:, »^b<lil30~160 < CT 1-12^1, 
ff*U<tt3-6«»«aai-*!:fc»CJ:0flS*« (IX-a) *fcttflS^« (IX-b) 

R*fc*fittfc*li£bT«U Hl/X>, **>l/>, rh7'J>. 7x-JH 
IS 7 

(IX-a) fcilWt^lfe (IX-b) £fctelfc-&$i (IX-b) 

o.5~3 ^s, »*u<ttia*oaatt*»©#«T» 

S^o-ioot:, »^L<«10~40 < C-C5^~10P#r B 1MT?)-t(Cj;D, X 
g3tl|H^Lfcx^ AD-Xfe^S^^riST^^ (IX-a) 
T££ 0 Rft\Z*m&t£&mtLT&* THF, vX^U>^'J3 
-;k DMF, >^»7-feh7£ h\ DMSO, HUX>. *zsU>, 

*»A, *9J-fr. yn/ty-JU, ft*v»tt^y-^«» 

Xg 8 

(IX-a) tl-eai, Iff*l/<tt3lii0 8,4.^h*^>^ 
75> (VIII) t t> U < ttRJS»CTfi&tt3&iS«E ( t' . ®3? 0-200^ $? 

SL<«40~60 t CTl0^~24B#KS^$-&^-i^^ 1 3^°^ <*> 

^ij □ DMF, v^^;U7irh75 F. DMSCh ^>€>> HkXX * 
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i)7;m-d#K£ h'j7;i/^n^^>x;i/*>m©^M I f« 10 #—24 m 
M=«4>, tfSbOaH^M-nKK'K Mo-ioot:, ff^b<«io 

~40*CT, 1 MS»~*ii$JM* #£L<te 3-5 ai©7 = V-^ 5?^ 
-10 IS, #£L<te2.5 S*0hU7^:*P;**>***>KT»tt-2O~ 

loot, t < tt io~40t:T 10 #~is awuiwr* - fcfc * QfcS* <xi) 
xm 1 0 
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is, ffsi/<tii.5asoiaanso#sT, i~io^*> #*u<tt3 

~5 SftflffrStt (V) ta* 10~200'CT 10 #~48 * tt\z& 

(ih) znz^twzz, BLmz^m^tmmthx\t, thf, 

H75F» v^^l^f >(DMI), DMSO. ^>if>, Wl/X>, 

dmsojWI****- aafe**tbTtt, hjx^;kts>> s^v^ae 

S3£& 3 

3 0 
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zftrnz^ztits® (xin) a*#e>ns. 
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18 lOfc*bfc*ttfc&«H«0*tt-^ <t£* (XI) fcfcSfc (XIV) 

(xv) *«#e>n.a. 

18 1 3 

AM (XV) ftR*fcTOttfc»**. ^ 0~100t:. ff*L< tt 10-40^ 
Tfl^SSi. »IKttl.2iI^DD^^ (XVI) <hlO#~24B# 
WRJ&Stffcft. l~4 mol/1 (D^bTK^^^Wt^^^Stt^M*, 1 
* o~ioo<C. ff S L < tt io~40tT io #~24 NrTOSf * =. fcfc* 0ft* 
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ft (xiii) z'&zztvrzz, z<d®o>. *uuwm\>-)\, (xvi) t<D% 

if>, h;i/X>> THF, DMF, vX^X-^;U#£^&t>^<&^° bTffl 

K:fflv>**«EtUTtt, 7'p/v-;k -*v7d/i 

#*b<tt**V-*#*i**n*. ft** (xv) £a#<7>&&i%& 

frlC#-rctlC^oTt>flS^ (XIII) 
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R 




(XIII) 



Vr 1 



IS14 



R*R 3 . 

(XVII) 
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1 4 
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^ ./t-^>h^>ZT^->3>X I (J.Chem.Soc.PerkinTrans.I) . 
9#. 994M (1976*) ] I < litnilVUfc** C J; 0**t * - 

(XIII) ftR*JC«ttft**+» »^"oTtt 1-3 

"&«»©#ttT, i ys*~*i&£j»> *?£t<te i~2 a*©ft:^« (xvii) 

taSt 0-150^ #£b<« 10-70^, lO^^StfMEfc***-^ 

(ih) tasufctfT?**. R*^stttt*«iUTtiifU5;>, 

DMF, v*W-feh7Sh\ THF, 5?**tf>. vX^UX-^k 5>* □ 

□ *dd*;w», nttfcft*. ^>-t*>« wux>, *s/U>. 
aaftasfcUTi*, huxwsx smv:/oi£*x**75>. dbu, 

Xg 1 5 

IC*Kk6tt (XVIII) tt»«0*tt (ttWB 61-109791 fcKtt 

fls^* (xiii) zm®mhL<teKfo\z*%&tz®&*> 
»su<tti-ioa*o-fc^* (xviii) 

~s3*©Mfcasa0#fcT, s#-78~ioot;, ffsixtto-soxrrrio 

#~24 p»MJEJ6S**CtlwJ;Ofl2^« (IH) 

itG® (XIII) S**«t>l/<ttRlBCTSttft»*+» 1 i*~*»J** 

»*u<»i-io^*ofl:^ l » (xviii) t®S.78~ioo'c> fftKiio- 

50<CT 10#~24 WMRfc**fc«l- 1 ^*~*3§*J»* »*b<« 1~3 
a*©aatt«7c3W©#ftT» 5§3t-78~ 100*0 , ff£L<«0~50 < CT* 10 » 
-24 WWltSiltCiOft^ < IH) R * CW 
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^>-tr>, h;wx>. *~>u>, x-t^ju, rh7kHn77>. s>* 

*fc*SJlW-h U & A, *fctt**ft^7^*^*^ ^ * ****** 
Jf?£L < » MJ 7-fe *^ ^ 'J Atf&tf £ft5. - O 

m&zxoTK* mmm-±Mmm, b<» 0.5-5 saom***** 

(I) OtT? Q R'^t PD*->T?*5ft^«l (IH-a) 

#«»Oft»7;W3*->"P*Sft^« (IH-b) ^5»if5lWt5. 

NH 2 ^ 

r 4 r 3 rW N - - V 3 rW N 



R 5-b 



\ /na 

OH-b) ^ H - a) 



Ri, R 2 > R 3 » R 4 » R 6 * na 45 nb tt*ft-6nMIBfcSI*T?* 0 - 
Ig 1 6 

(IH-b) ^«^t)U<«S^{l^«14^^*> 

-is is*®as&;M' x«s«t. a#-78~ioo , cT 10 #-72 b#tost 

ftlttiD^* (IH-a) ZnZZttfTZZ, fifc^iStt****^ 
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h;ux>, *->u>, x-x;k Th7kHn77X ■ -7*** 

n«*HM«fc. *** **• &I6 * D 

(i) o*w»ufc^t*. (i) #*<wrc*&n*»*tt. 
gtntfi^. its® (i) ^=t^^ms±fF^^n?»^«> 
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Bruns t><D*& 7" ' 7 7 D y- (Molecular 

Pharmacology) . 29 #, 331 H (1986*) ] tC^DTlTofc. 

**Lfc50minol/L HJ * (fcHd*^^) 757* 
• (^Tris HC1 ^BST. ) Sfftt (pH 7.7) <PT, #U hO> 

s^S^-flf- (Kinematica ttS) *«V»TMUfc. ^ 
(50,000xg, 10 #M) . #e>nfcttM^^^*0 50mmol/LTrisHCl 18 

(Mft) /mL 0»K»SC&*.k'5fc: 50 mmoyL Tris HC1 ftffft [10 
mniol/L*fc^*->S*. 7f; -> >x7 5*— if 0.02 any h/mg fili 
(Sigma ttlS) fc^trt L-&. 

±IB0»«bfc«M»«i» 1 mL HhU^^ATf««bfc CGS 21680 

l«H-2-ip.(2-*;v#*^x^;P)7x*^;w75y]-5^(N.x^;i.*;w#^iJ-5 

H )7 fy-» : 40^^-U-/mmol ; • <1 y9v > H • -a-* U 7 

(New England Nuclear) [tf • ' ^ • 77"^Dy- • 

7>H .x^X^U^>^Jl'--fe^^3-^^^^^ 7 ' (The Journal of 
Pharmacology and Experimental Therapeutics) , 251 «. 888 M (1989 ¥> ] K 
50 W L (*«g4.0nmol/L) ^itfttHfl:^* 50 M L £JJD*-fCo 
25 t CT120#F*1#ft^ ^^^SSSH?tl5 (GF/C; Whatman ttfi) ItMl 
3lttiSU ttl3K*&Lfc5 M 50 mmol/LTris HC1 3 L 

fc. ^7Xli«^/H7J^A;l^t> -»^-*- (EX.H;»*tt 

rnxmum) £JnA, mm^WLWyy^v-ysyts^y^- (Packard 

tt»ft^*©AiA««#»^ <*H-CGS 21680 C*rr*H#*0*ffl 

(%) = {1- (8to#fiTT0«SS*-#fti*«*S£*) / 

*-*»ftW»#*) } x l 0 0 
(&) IOIMfc£*##ftTT0 »H-CGS 21680 «^»»II*T? 
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**. &**m***K* i00mmoUL->^P^>^7T/v> (CPA; 
Sigma ttSS) #£TT<7> *H-CGS 21680 ttfrtMrt»T?**. *W«T"C 
0»«fctt. ftm*©tt»ft**#«TTr© 3H-CGS 21680^^; 
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(I) $W^)^<!:T^^i«7Ty->>A2A^^^^^ t:: ** 1 "^ 

2 CGS 21680 »»*^U^">- <»««) 
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ttftfTCftS. CGS 21680 (7fy-»A 2A «» 

7f; -» A2A f ^^S^ITE^^®*^^ (medium 
sized spiny neuron) K*tt***/t (GABA) ff«tt»«tt->^^e«* 
»JT£.[^-^-*7-~ i - D ' tMX>X (Journal of Neuroscience) , 
16*. 605 JC (1996 *) 3 . ZLOZt*** 7 7 s J » A 2A 
»*#*^*Wn«S^O GABA f^«tt»«Offl*twiEa«K:«tBb. *®« 

*. CGS21680t9l«*^U^->-3* l «aS**l**»© t ** 6ftTV '*" 

5 3i^(Dai4ddYT^Z (*S 22-25 g, B*SLC) fclSlOEfflVvr* 
*&fxofc. CGS 21680 (EBlttft) ftMft** (**«*tfc«> Kl**U 
10 i£ g/20 u Lt79XB*«i:ftALfc.tt»ft**tt0.B%/m;i'n- 
X(^.MCtB§1-)^W^7K(^^^)TMbTfflV^c.CGS 21680 

^miOg^fcOO.lmL) . K»fl2^*a*ll»linffttlEt , -3** 4.5cm. 
m 1.0cm OilcaTfcTf ij;u«©#Ict^^©W«IK©^ 
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t3 9V7i/-<Dftffl%ft 



filJ/U C M ^ 



1 — ill^ElitEri^l^i 10 TO-t^ 
-4 (i) aaK&^tfiitfc**^©^* io^a±«-fe> «K« 
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&nTV>*. [3-DK7>'^-tJ^^'77-^3ns;- (European 
Journal of Pharmacology) , 182 *. 327 K (1990 *)*.k *H*tt 3,991,207 

5»»®*tttddYT*X (#m22~24g, B*SLC) ft 1 * lOBEJfl^T* 
*ftfrofc. An^'J h'-JU (JansBentt«) *0.5%MCC»»t, l.Omg/kg 

SXttB) tlWttfc (10mg/kg) o MiiitTttL-H-/UO0 
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mg/kg *«k 'O'fc 7 v H 25 mg/kg * 0.5% MC 

fcfcDO.lmL) L, KllflS^**fctt»!«**^l | *W* K:lBEt, ' :3 ** 4 - 5 
cm, «l.Ocm©#K^tf*WMK©** WOK®*******. **^> 

10 m*<D*9U'7 s s-X37ifi 4 /SKTi:ftofc«**St 
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h7>^57'/3> (Journal of Neural Transmission) . 8 39-71 K (1994 

m ] . 

5®IS©£tftddYV?X (ftS22~25g> B*SLC) fcl*10Bffl^T* 
tt&ffofc. ^IMSIWJWM + tt* M23±lt3.iI«55±5%©»«lSrtTfi3W 
UB, H:;Hf >(5 mg/kg :7#^P 
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«M*T#fl)ftATa#bTl8»IB«J:0*^^^>--««fl ! **«* b< 
A^W->-W7#5 2 » 3 t*t7f^M»^ 

V^fttt [0.5%MC*S*LfcftlMJ*«* (**«*&«> ;»»3 **** 
nilPS^ (TW#Il0g^:0 0.1mL) U tt*fl:a*«4 1 
lET^iS^4.5 cm. «1.0 cmO#C"7^7WIKO*. WfcK©**** 

. $$<z>¥J£l*l& lOBEOfc^l'^S'— *3 7'&£tH'fr ofc (#§,&50,£) 
*E£ttttftl* 10 U7->-X=37# 4 AHTtftofcH«*b 
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DtrUv> (MPTP) 5afiu : E>"7- ; £-fe^ H CfcttSttUB 

T-h^/W HDtfUv> (£*'t^ MPTP^BST) ftffl«rSi:a*iW**K" 

MPTP iiIIiii/^>V>i0^ttta^T^?>[7*ny-f 
a >ifX tyat^ • 7*fS- • *7 • iM x>* ■ a- ■ x 

X • X- (Proceedings of the National Academy of Science USA) , 80#, 
4546 H (1988*) 3 . 3t>7-«^tt*««K^*®»* tB « 

\Z M pTPti«tD^-^>y>^^^-r-<i:^e>nT<,^[a^-D^x 

y^. V $- (Neuroscience Letter) . 57 #, 37 JC (1985*) ] . 

2-3 S^®***^^-**^ (M 300-375 g, B**U7) 5:1 
tMBflV>T***fxofc. MPTP <RBItt«> <*«.« 
igfcSl) 2.0 mg/kg ft 1 0 1 0, SBf^*^-*^^^ 

fc»fo£tt»£ffl^fc. K»fk^«ltt0.3%Tween80, 10%b«t«©7K«T 

-* > v so 8 *m. i afltta*** 
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TttKbfrofc [mm«:^^^^ 0iatt ** £ (Wilcoxon Rank 



Sum test) ] o 



12.75 ± 0.25 



4.75 ± 0.48 (p<0.0256) 



t^-^-fe* h mptp ffln/s-* > v >^^x;mi^^t*«$>^» ^ 

ifcLTtt. ddY («21~26g. B#SLC) * 1 » 10 
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0.3*Tween80***£a»tT. ttftlltt 1 *l«ttKftn»*Lfc. lift** 
mmzfc. 0.3%Tween80 7Ki«©*£ lOmL/kg«P!a-*l'fc. *»«fH0» 
*tt Porsolt <D*m [Arch, int Pharmacodyn., 229 327-336 K(1977 *)] 

\zt$cx'n ofc. -r&t>^ aw7fj;moR«»*w (its iocm, 

25cm) 7 J<i&23±lT:©7K£^£9cml::SfioTT?X*6 »W*«t*fc. 

■r* ^ft»moastt2»M»ituT, ^©& 

©4#M (240 80 C*JtSaafT»S*a&*^fc«fM (*»«fM : fTftW 
«S) ftfWttTttWbfc. BrtUXA©l&«&'>ft<-r*&«>. lS¥lOlE£ 

a^»C*tlt«*]S* Steel-test i££ffiV>TfTofc. 









S&9S 






0.5% MC (BttttJIB) 


180.3±15.3 


2 1 


7.6±3.2(p<0.01) 



K»W6i:J;0, UmtG® (I) ©Jne»t3^^ffl^$nfc. 
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m^rz\m7^t^^ommm(Dm^m^^^m^m^m^x^m(Dmm^ 
mm?z>. z.<Dm. %mz$t^m%te®mzm^x. mm. mmm^it\t»n 
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Mfll. R»«» ftiB«tt». 

MlBiO, i-60mgftg*3~4HK:»»Ta^-r*O*«»*^^- 

INtrn 

#1 A) 

2-7D-f«^tK7 v H 65 g (515 mmol)&£tf DBU 70 mL (510 mmol)£ 
DMF 150 mL \Z$rffl V , Ztl\Z 4,6-** O U S 5»© DMF 

&i£[50.0 g(256mmol)/100 mL]*S»T«>o < DigTLfc(f*!&£ 45 < C£TFKI 
MfP). R«»«*S»T«2l*Wa»bfc«. **<t»K:*tt» 2mol/Lm^7K 
*ttT?pH*6~7K:MbT, tfiEt^f^.ttl'tf^fJf^ 
ll«(^OD^A/^y^ = 10/1)£**U 

a I/— > 3 >(2 @)bT,<fc** A 56.9 g « afe»*»ft t UT*fc<«* 78%). 
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»H NMR (6 ppm, DMSO-*) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, ^= 0.7, 
1.7 Hz, 1H), 7.28 (dd, J= 0.7, 3.3 Hz, 1H), 6.70 (dd, c/= 1.7, 3.3 Hz, 1H), 6.30 
(brs, 1H), 2.50 (brs, 3H) 

Mass (m/z) : 284, 286 (M + ) 

IR (KBr) : 3750, 1654, 1560, 1478 cm 1 
: 185^ 

7-^7 DD-3-(2-7 U ;iO-5-*^Jl^:fr[l,2.4] h 'J 7 7 a [4,3-c] M U 5 v >({t£ 
$JB) 

7 ;l^>f?B^T> EMft — U > 225 g(1.58 mol)S**> 1/ > 320 mL tlM 
Eftfc^HJ-jWI'^S'n 340 mL (256 g, 1.58 mol)£fln*. 90t: 

1?*UlB#ra#JP^tfc. rt«tt*sa£»*b&«, fc£4&A 90g(316mmol) 
$:ia^$^iC160t:T2^F B 1»tfc. R£*7«. EJS**fe»»l/fc«* 
7K»A,^T(^5t:«T)T-7> ; E-77K^D^T7;^'JttttT^e ) 

66.1 g fcafeHttfc LT#7c(lR¥ 78%). 

iH NMR (6 ppm, CDC1 3 ) : 7.75 (dd, J= 0.7, 1.7 Hz, 1H), 7.44 (s, 1H), 6.97 (dd, 
J= 0.7, 3.3 Hz, 1H), 6.66 (dd, J= 1.7, 3.3 Hz, 1H), 2.63 (s, 3H) 
Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
tt£ : 122-124 *C 

7- * O P -2-(2- 7 U ;U)-5- * ^ )V ? * [1,2,4] HJ 7 7 O [1 ,5-c] t? >M V > (fcS 
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B 2.7g(10mmol)£ THF 8.5mL C8*U DBU 1.5mL 

(lOmmol)*^ ^UX^immmWbtz. Z<D®\Zfcfo®®fr^Z®&Vtt 
ffitfcc Kfo®7'&* *ftfflL£@#£THFTft#U ftfrtt C 2.1g£6fe 
@#£LT#fc(W81%). 

iH NMR (6 ppm, CDCh) : 7.65 (dd, </= 0.7, 1.7 Hz, 1H), 7.36 (s, 1H), 7.28 (dd, 

J= 0.7, 3.3 Hz, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 2.78(s, 3H) 

Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3745, 1596, 1508, 1452 cm 1 

ttjft : 230'C 

7- * □ a -5.(3,4- ^h*'>^>^75/ )-2-(2- 7 U ;U)[1,2,4] h U 7 V D 

ll,5-c]tr'J S5?>(ft^*D) 

B 50.0g (188 mmol)£ THF 600 mLKl8#U -till DBU 42.0 mL 
(280 mmal)***.. 30 #P B 1Jf#Lfc. COW:RlW«*6ttlll 

tftfrfflUfc. CniC 3,4-v* h*->^>5?;U7S > 94 g(563 mmol)£Jn;U 

6o < cT^2Ptr B m^bfco s«7m. »«^DP*^ 

LTf^nSiS^, B»XWMJfal/-^a>l/, D 53.2 g 

Tt#e > ns^ss^u*y^*7A^p^h^^7^--(^^>/^ x ^ 

iH NMR (6 ppm, CDC1 3 ) : 7.60 (dd, J= 0.7, 1.7 Hz, 1H), 7.20 (dd, J= 0.7, 3.3 

Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, «/= 7.9 Hz, 1H), 6.61 (brt, 1H), 6.58 (dd, J 

= 1.7, 3.3 Hz, 1H), 4.74 (d, J= 5.6 Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H) 

Mass (m/z) : 385, 387 (M + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

M& : 193*0 
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5 

5-7 a J □ n-2-(2-7 U ;U)[1,2,4] HJ 7 7n[l ( 5-c] tf >J S v>«t;£tl E) 

<b£tlD 50.0 g(130mmol)£HJ7JM-OSttt 260 mL USStfU '^nC 
h U 7)\s*U * ? >7JU* >W. 50 g(333 mmol)> 7- 42 mL(390 mmol) 

u ?^^7K7K*(ia#2 m 0 yL7Km^i- h u 9A7k^mr7;u#utti;:P3ii 

{b£^E 25.6g£efi0#<tLT#fc(«83%)o 

iH NMR (6ppm, CDCI3) : 7.64 (dd, J= 0.7, 1.7 Hz, 1H), 7.25 (dd, J= 0.7, 3.3 
Hz, 1H), 7.04 (s, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 6.30 (brs, 2H) 
Mass (m/z) : 235, 237 (M + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 

tt& : >270t: 

###|6 

5-7^ y-2-(2-7 "J^7.^7i'-^I1,2 P 4] h U 7 7* n [1,5-c] tf U 5 3? >(fc 
F) 

E 10.5 g(44.6 mmol)*5<fctf v> 19.2 g(223 mmol)£ DMSO 
180mLC»#U 150X:T 2 PtW«#U&. K£*7«. 8tt**ffiS*U 
SHtH**lDA» *oa*»A£ffl^T8lfflU Wfcl**. IS*P££zkTft 

v U * 5 A ? h tf? 7 J -(23% 7 >^n77K/ * 9 J -)V/9 u 
□ *;PA = l/10/90)T«8bfc&. iixf^T'SlgilT, fb£«JF9.91 
g§6M*i:l/"Cifc(iR$78%). 

iH NMR (6 ppm, DMSO-de) : 7.86 (dd, J= 0.7, 1.7 Hz, 1H), 7.60 (brs, 2H), 
7.06 (dd, J= 0.7, 3.3 Hz, IH), 6.68 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, IH), 3.49 
(t, J= 5.0 Hz, 4H), 3.40 (brs, 2H), 2.83 (t, J= 5.0Hz, 4H) 
Mass (m/z) : 285 (M + ) 
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IR (KBr) : 1656, 1650, 1614, 1555, 1514, 1234 cm 1 
: 170-172^ 

mmmi 

5-757 -2-(2- y U ;P)-7-(4-(2- k K D * 5/ -2- * ^ 7 O £ k^ 7* - 
;P)[1,2,4] h U 7yP[l,5-c]tf U = v> <fc£« 1) 

E 500 mg(2.12 mmol)£ DMSO 7 mL U , DBU 0.95 mL (6.36 

mmol), l-(2-k H 9 y-2-^)Vfn 9 J> 1.60 g(9.60 rnrnol)** 

X, l^-CTftt 2 *mtt*Ufc. R**7*« ^□□*;VA$rUD 

UttSbT, 250mg&afe*&*£LT#fc(»33%). 
iH NMR (6 ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.71 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.96 (brs, 1H), 2.73 (t, J= 5.0 Hz, 4H), 2.39 (s, 2H), 1.21 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3853, 1678, 1608, 1558, 1471, 1331 cm 1 

K£ : 235-236'C 

Ttmftffi : C 17 H23N702 tVX 

ffM (%) : C = 57.13, H = 6.49, N = 27.43 

mmm (%) : c = 57.28, h = 6.58, n = 27.48 
mmm 14^. its® 2~fc£& 14 

5-7 5 /-2-(2-7 U ;i/)-7-(4-(2-k H □ * i,-!-*? to)**??- 
W,2,4]hU7^0[l,5-c]tfU5->*> <fc£*2) 
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iH NMR (6 ppm, CDCb) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.73 (t, J= 5.0 Hz, 4H), 2.44 (d, «/= 13.9 Hz, 1H), 2.34 (d, J= 
13.9 Hz, 1H), 1.43-1.58 (m, 2H), 1.14 (s, 3H), 0.92 (t, J= 7.59 Hz, 3H) 
Mass (m/z) : 371 (M-) 

IR (KBr) : 3319, 3176, 2970, 2833, 1655, 1614, 1606, 1557, 1513, 1444, 1333, 

1236 cm 1 
: 212X: 

Ttmfttft : Ci8H25N 7 0 2 0.4 b)VX> t LT 
sfW-m (%) : C = 61.19, H = 6.96, N = 24.01 
UlJflHI (%) : C = 61.36, H = 7.06, N = 23.93 

5- 7 = / -2-(2- 7 U ^)-7-(4-(2- kFD^ri/.2-7l-J^D^)^7^ 
;U)[1,2,4] h U 7yP[l,5-c]tf U 5 V> 3) 

1H NMR (6 ppm, CDCI3) : 7.57 (dd, J= 0.7, 1.7 Hz, 1H), 7.48(d, J= 7.3 Hz, 
1H), 7.35(t, J= 7.59 Hz, 1H), 7.25 (d, J= 6.6Hz, 1H), 7.14 (dd, ,7=0.7, 3.3 Hz, 
1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 5.94 (s, 1H), 5.56 (brs, 2H), 4.25 (s, 1H), 
3.42 (t, J= 5.0 Hz, 4H), 2.90 (d, J= 13.0Hz, 1H), 2.68 (d, J= 13.0Hz, 1H), 
2.32-2.52 (m, 4H), 1.50 (s, 3H) 
Mass (m/z) : 419 (M + ) 

IR (KBr) : 3333, 3176, 2361, 1664, 1647, 1603, 1560, 1442, 1417, 1334, 1225, 
1007, 770 cnr 1 
K£ : 267-268X: 
Ttmftffi : C22H25N7O2 thX 
tfgg (%) : C = 62.99, H = 6.01, N = 23.37 
(%) : C = 63.04, H = 6.25, N = 23.58 
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5- 7 = J -2-(2- 7 'J )V )-7-(4-(2- If M-h FD^y^JH^^- 
JU)U,2,4] h U 7 V □ [1,5-c] tf U S > «t£* 4) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, «/= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.68 (brs, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.91 (brs, 1H), 2.71 (t, J= 5.0 Hz, 4H), 1.48 (q, J= 7.6 Hz, 4H), 
0.88 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3410, 3107, 2966, 2951, 2361, 1655, 1616, 1605, 1558, 1446, 1236 
cm 1 

Hfej& : 212-213t: 

jtmftffi : Ci9H 2 7N 7 0 2 t IT 

tmfii (%) : C = 59.20, H = 7.06, N = 25.44 

nmm. (%) : c = 59.52, h = 7.20, n = 25.61 

5- 7 = J -2-(2- 7 U ;U)-7-(4-(l- kHa^yy^7Dk'J^^)^7y- 
Jl/)[1,2,4] h U 7 7o [1,5-c] tf U 5 v > Mfc^tt 5) 

: 48%(x^y-;i'-Mx^;i/T'S^rB ; efe©*) 

iH NMR (6 ppm, CDC1 3 ) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.70 (brs, 2H), 3.59 (t, J= 
5.0 Hz, 4H), 2.70 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.86 (t, J= 6.6 Hz, 2H), 
0.43 (t, J= 6.6Hz, 2H) 
Mass (m/z) : 355 (M + ) 

IR (KBr) : 3139, 2833, 2632, 1666, 1614, 1556, 1514, 1443, 1416, 1331, 1243, 
1209, 1124, 1016, 771 cm 1 
K£ : 215-217X: 
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TtmftVi : C17H21N7O2 0.6H 2 OtlT 

tttFffi (%) :C = 55.76, H = 6.11,N = 26.77 
(%) : C = 55.86, H = 6.13, N = 26.54 

mmm e 

5.7$; -2-(2- 7 U )V )-7-(4-(2- ^ h * -> -2- * ? * 7* O tf )V ) M ^ =7 *J = 
;U)[1,2,4] h U 7 V O [1,5-c] t! U 5 v > 6) 

jr$ : 70%(»8ftx5 L ;P"efllsai ; 

iH NMR (6 ppm, CDCb) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.52 (t, J= 
5.0 Hz, 4H), 3.22 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.36 (s, 2H), 1.20 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3417, 3167, 2958, 2833, 2360, 1666, 1608, 1560, 1512, 1470, 1444, 
1416, 1381, 1333, 1242, 1132, 1076, 1012 cm 1 
SK£ : 200-201'C 

7C5St#0T : C18H25N7O2 0.2H 2 Oilt 

(0/0) : C = 57.92, H = 6.80, N = 26.27 
$8Qffi (%) : C = 57.86, H = 6.92, N = 26.24 

5- 7 a J -2-(2- "7 'J )l )-7-(4-(3- fc H O * V -3- * » 7 ^ * ) tf ^ 5 V - 

;w)[i,2,4] h u 7 v* □ [1,5-c] e u s v y i) 

: 59%(h;l'X>-A^r+)->TS^^a ; ^f^fi^*) 
iH NMR (6 ppm, CDCU) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.02 (s, IH), 5.87 (brs, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.68 (t, J= 5.9 Hz, 2H), 2.60 (t, J= 5.0 Hz, 4H), 1.67 (t, J= 5.9 
Hz, 2H), 1.25 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3389, 3107, 2966, 2937, 2837, 1670, 1660, 1639, 1622, 1597, 1549, 
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1439, 1225 cm 1 
KA : 194-195'C 
itm^m : Ci 8 H25N70 2 i:tT 
fl-JUI (%) : C = 58.21, H = 6.78, N = 26.40 
(%) : C = 58.26, H = 7.00, N = 26.49 

5- 7 5 J -2-(2- 7 ij *)-7-(4-(3- k Hn*->-3-^M>^)^5^ 
»)[1,2,4] h U7 V*D[l,5-c]tf U 5 v> (fcfc* 8) 

jr$ : 69%(@lFmx3 1 ;u-h^x>-^*-*>Tm£il ; ^feStt*) 

»H NMR (6 ppm, CDCls) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.56 (t, J= 
5.0 Hz, 4H), 2.60-2.71 (m, 6H), 1.51-1.71 (m, 4H), 1.18 (s, 3H), 0.91 (t, ,7=7.6 
Hz, 3H) 

Mass (m/z) : 385 (M + ) 

IR (KBr) : 3417, 3139, 2972, 1660, 1606, 1564, 1516, 1479, 1443, 1416, 1338, 

1223, 1122, 1020, 770 cm 1 

IH& : 196-197*C 

Ttmtttix : C19H27N7O2 tLX 

ttJUI (%) : C = 59.20, H = 7.06, N = 25.44 

£$Jtt (%) : C = 59.29, H = 7.06, N = 25.05 

mmM9 

5.75; -2-(2- 7 U ;U)-7-(4-(3- kFO^/.3-7i^W)^r/^ 

^)[1,2,4] h 'J 7 7 P [1,5-c] tf U a 3? > 9) 

JR$ : 36%(»»X^;W2-'/0/ty-;UTfll«6i6 ; Sfe^*) 

iH NMR (6 ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.48 (d, J= 7.6 Hz, 

2H), 7.36 (d, J= 7.6 Hz, 2H), 7.25 (d, J= 6.6 Hz, 1H), 7.15 (dd, «/= 0.7, 3.3 Hz, 

1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.51-3.60 (m, 
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4H), 2.60-2.70 (m, 2H), 2.17-2.46 <m, 4H), 2.02-2.17 (m, 1H). 1.83-1.97 (m, 
1H), 1.52(8, 3H) 
Mass (m/z) : 451 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1652, 1616, 1564, 1513, 1421, 1238, 

779 cm 1 

: 123-124'C 
Ttmftft : C23H27N7O2 l.OHzOtbT 
ftM (%) : C = 61.18, H = 6.47, N = 21.71 
(%) : C = 61.20, H = 6.39, N = 21.77 

mmm 10 

5 . 75 y . 2 -(2- 7 U ;U)-7-(4-(3- X ^ * -3- fc K P * *s * > ^ ^ « ? * ~ 
»)[1,2,4J h U 77 P[l,5-c] t! U 5y> Mb** 10) 

1H NMR (5ppm, CDCh) : 7.58 (dd, «/= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.59-2.65 (m, 6H), 1.40-1.69 (m, 6H), 0.87 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3278, 2968, 2833, 2808, 2361, 1659, 1651, 1605, 1441, 1417, 1336, 
1236, 1201 cnr 1 
flfc£ : 183"C 

Ttmtttt : C20H29N7O2 tvx 

ftM (%) : C = 60.13, H = 7.32, N = 24.54 

mmm (%) = c = 60.17, h = 7.49, n = 24.63 
m&m 11 

hU7^p[i,5-c]tru5v> (fls£*n> 
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m NMR (6 ppm, CDCls) : 7.58 (dd, J= 0.7, 1.7 Hz, IH), 7.15 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7. 3.3 Hz, IH), 6.02 (s, IH), 5.77 (brs, 2H), 3.56 (t, J= 
5.0 Hz, 4H), 3.20 (s, 3H), 2.54 (t, J= 5.0 Hz, 4H), 2.44 (t, J= 8.3 Hz, 2H), 
1.72 (t, e/= 8.3 Hz, 2H). 1.18 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 2972, 2808, 2364. 1668, 1606, 1562. 1513, 1442, 1417, 1377, 1335, 
1225, 1126, 1080, 1005, 773 cm 1 

' 194-195 *C 
7t%ftft : Ci9H 2 7N 7 0 2 «i:bT 

H-3S£ti (%) • C = 59.20, H = 7.06, N = 25.43 

^MM (%) : C ~ 59.02, H = 7.06, N = 25.10 

mmm 12 

5-7 5 y -2-(2- 7 'J ;W-7-(4-(2- 1 KD^v-l,l-v^^^X^;U)tf^^v- 
;U)[1,2,4] h U 7V*n[l,5-c]lf' J 5 v> 12) 

iH NMR (6 ppm. CDCh) : 7.59 (dd, «/= 0.7, 1.7 Hz, IH), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.56 (dd, J= 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.62 (brs, 2H), 3.58 (brt, 
4H), 3.42 (s, 2H), 2.71 (brt, 4H), 2.36 (s, IH), 1.09 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1663, 1616, 1560, 1514, 1444, 1230, 

978, 771 cm- 1 
tt£ : 213-215'C 

Ttmttm : C17H23N7O2 o.4H 2 o o.3h;i/x>^tx 

frgjfi (0/0) : C = 58.48, H = 6.73, N = 25.00 
mMM. (%) : C = 58.31, H = 6.65, N = 25.05 

mmm 13 

5.7S7 -2-(2- 7 U ;U)-7-(4-(4- tFDt«>-4.^M>^)^5^ 
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*)[1,2,4] h U 7 7 O [1,5-c] tr U S V > OfcGtt 13) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, /= 0.7, 1.7 Hz, 1H). 7.16 (dd, «/= 0.7, 3.3 
Hz, 1H), 6.55 (dd, /= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.57 (t, J= 
5.0 Hz, 4H), 2.59 (t, «/= 5.0 Hz, 4H), 2.45 (t, J= 5.3Hz, 2H), 1.58-1.74 (m, 
4H), 1.22 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3417, 3153, 2958, 2819, 2364, 1647, 1610, 1560, 1514, 1444, 1417, 
1381, 1335, 1236, 1126, 984, 770 cm 1 
M£ : 178*0 

Ttmfttir : C19H27N7O2 0.5H 2 OiLT 

frgfg (%) : C = 57.13, H = 6.49, N = 27.43 

mmm (%) : c = 57.28, h = 6.58, n = 27.48 
mmm 14 

5.7$; .2-(2- y >J ;U)-7-<4-(5- kPn + i/*^^^)^'^ 

;P)U,2,4] h u 7 [1,5-c] t: u a v> «b£& 14) 

jRJfc : 49%(g^MX^;UTS^fB ; Sfe©*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 3.55 (t, «/= 
5.0 Hz, 4H), 2.51 (t, J= 5.0 Hz, 4H), 2.39 (t, J= 7.6 Hz, 2H), 1.26-1.56 (m, 
6H), 1.22 (s, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3417, 3389, 3278, 3167, 2958, 2847, 2359, 1662, 1614, 1564, 1513, 
1444, 1417, 1378, 1336, 1234, 773 cm 1 
1R& : 148"C 

Ttmfttt ■ C2oH29N 7 0 2 1.2H 2 0i:tT 

tWIi (%) : C = 57.04, H = 7.51, N = 23.28 
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mmm <%) : c = 57.07, h = 7.55, n = 23.21 
mmm 15 

5-7 5 J -2-(2- 7 U ;W-7-(4-« 5 y V [1,2-a] tf 'J 3> >-2--f ;U^f-^)tf^7 5? 
-;U)[1,2,4] h U 770[l,5-c]tf U 5 v> <ft£W 15) 

F 500 mg(1.75 mmol)*5<fc^ 5 *V[l f Ml£ 'J -?>-2--T ;M** 
£ D U H 582 mg(3.51 mmol)£ DMF 7.5 mL t»*t > 7k&*T* 0*C 

^vU^y^^^A^n-7h^7 7^-(2%^^y-^-^aD^;VA)T»»Si 
^ 51%). 

iH NMR (6 ppm, CDCI3) : 8.07 (d, J= 6.9 Hz, 1H), 7.59 (s, 1H), 7.58-7.54 (m, 
2H), 7.18-7.12 (m, 2H), 6.76 (dd, J= 6.1, 7.4 Hz, 1H), 6.54 (dd, J= 1.7, 3.3 Hz, 
1H), 6.01 (s, 1H), 5.65 (brs, 2H), 3.77(s, 2H), 3.59 (t, J= 5.0 Hz, 4H), 2.67 (t, 
J= 5.0 Hz, 4H) 
Mass (m/z) : 415 (M + ) 

IR (KBr) : 1666, 1651, 1606, 1446, 1216, 742 cm 1 

tt^ : 220-221*0 

Ttmttffi : C21H21N9O thX 

ftM (0/0) : C = 60.71, H = 5.09, N = 30.34 
(%) : C = 60.70, H = 5.15, N = 30.25 

mmm 15 <D%mzmcTnmm ie-mmm is ^mmv, its® i6Mt£ 

m is 
%nm i6 

5 .7$y -2-(2-7 'J ;i/)-7-(4-Cf 5 ^ V[l,2-a] t! 7 5? >-2--f ;M ^) 5? 
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~ ;U)[1,2,4] h U 7 V U [1,5-c] t!U 5. v > (ffc£«l 16) 
JR$ : 53%(X* / -frtn&ik ; SfeS*) 

>H NMR (8 ppm, CDCI3) : 9-06 (s, 1H), 8.04 (dd, J=1.6, 4.6 Hz, 1H), 7.88 (d, 
J= 4.6 Hz, 1H). 7.69 (s, 1H), 7.55 (dd, «/= 0.7, 1.7 Hz, 1H), 7.14 (dd, J= 0.7, 
3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (bis, 2H), 3.84 (s, 
2H), 3.62 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1666, 1606, 1234, 1213, 773 cm 1 

: 242-244"C 
7t%fttir : C 2 oH 2 oNioO 1.1 H2O t LT 

(%) : C = 55.06, H = 5.13, N = 32.11 
M&m (%) : C = 55.22, H = 5.13, N = 31.91 

^mm 17 



5-75A2.(2.7'JJV)-7.(4.K = ^/[1,2-a] £ U ^V>-2^ ;M^)t^ 

v-;u)U,2,4] h u 7^/0 [1,5-c] tru =■ s» Mt£* n) 

JR* : 16%(X^y— ;P"C?f*SS ; SE3fcfit&*) 

iH NMR (6ppm, DMSO-rf 6 ) : 8.92 (dd, c/= 2.0, 6.6 Hz, 1H), 8.49 (dd, J= 2.2, 
4.1 Hz, 1H), 7.86 (d, J= 0.8 Hz, 1H), 7.83 (s, 1H), 7.61 (brs, 2H), 7.07-7.01 (m, 
2H), 6.66 (dd, J= 0.7, 2.6 Hz, 1H), 6.02 (s, 1H), 3.70 (s, 2H), 3.54 (t, J= 7.0 
Hz, 4H), 2.58 (t, J= 7.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1647, 1608, 1562, 1512, 1437, 1232, 773 cm 1 
MA : 244-246*C 

Ttftftft: C20H20N10O 1.2 H 2 0 t h X 

ft** (%) : C = 54.84, H = 5.15, N = 31.97 

mmm (%) : c = 54.72, h = 4.87, n = 31.94 



mm is 
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5-7 S / -7-(4-(^>X-T *?V-)V-2-4 ;^fJHK^7i?-W2-7 u 
;U)[1,2,4] h U 7 V D [1,5-c] M U 5 v > «t 18) 
iR^ : 31%(X^ 7 — JI'TSIp^b ; 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J =0.7, 1.7 Hz, 1H), 7.30-7.23 (m, 4H), 
7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7. 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 
(brs, 2H), 3.90 (s, 2H), 3.60 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 415 (M + ) 

IR (KBr) : 1658, 1606, 1564, 1444, 1224, 999, 748 cm 1 

: 284-286 < C 
Ttnfttt : C21H21N9O t LX 

fj-gM (%) : C = 60.71, H = 5.09, N = 30.34 

mmm (%) : c = 60.52, h = 5.34, n = 30.07 
mmm 19 

5- 7 = J -7-(4-(^ > 7 ? 7 7 - ;W2- < )V * * t! * 5 v X JU)-2-(2- 7 U 
JWUA4] h U 77P[i,5-c]tf U $y> «b*« 19) 

itS® 19 £#fc e 

: 19%(X^ y -Jl'tS^Fa ; i^felfr*) 
iH NMR (6 ppm, CDCI3) : 8.00 (d, </= 7.2 Hz, 1H), 7.88 (d, J= 7.2 Hz, 1H), 
7.59 (dd, J=0.7, 1.7 Hz, IH), 7.45 (dt, J= 1.3, 8.2 Hz, IH), 7.39 (dd, J= 1.3, 
8.2 Hz, IH), 7.16 (dd, J= 0.7, 3.3 Hz, IH), 6.56 (dd, J= 1.7, 3.3 Hz, IH), 6.04 
(s, IH), 5.60 (brs, 2H), 4.02 (s, 2H), 3.63 (t, J= 5.0 Hz, 4H), 2.75 (t, J= 5.0 Hz, 
4H) 

Mass (m/z) : 432 (M + ) 

IR (KBr) : 1652, 1612, 1560, 1440, 1236, 1203 cm 1 

HA : 218-219*0 

TtmttVr : C 2 iH 2 oN 8 OS tLX 
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ftgtt (%) : C = 58.32, H = 4.66, N = 25.91 

mmm (%) = c = 58.10, h = 4.99, n = 26.15 
20 

5 .75y-7-(4-(^>^2,l,3-5r75;77^^ 

7 I) ;U)[1,2,4] h U 7V*0[l,5-c]tf U a v> 20) 

JR# : 70%(X^y — ;UT^^H ; Gfe$&*) 

iH NMR (6 ppm, CDCb) : 7.99 (s, 1H), 7.94 (d, J= 7.6 Hz, 1H), 7.59 (dd, J 
=1.6, 7.6 Hz, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H). 7.15 (dd, e/= 0.7, 3.3 Hz, 1H), 
6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.64 (brs, 2H), 3.72 (s, 2H), 3.58 (t, 
J= 5.0 Hz, 4H), 2.60 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 433 (M + ) 

IR (KBr) : 1660, 1606, 1444, 1222, 758 cm 1 

: 210-211'C 
7tm#m : C 2 oHi 9 N 9 OS tVX 

fUMt (%) : C = 55.41, H = 4.42, N = 29.08 

mm (%) : C = 55.38, H = 4.47, N = 28.99 

mmm 21 

5.75 J- 2-(2-7 'J ;u)-7-(4-(5-*eP;K y 

-»)[1,2,4] h D 7V*n[l,5-c]tf 'J = v> «tfc* 21) 

fc£*F 1.50 g(5.26 mmd)*J:tf S-^^'f V***l/--^-S-*^#* 
, >7;l/ ^ bH 934 mg(8 .42 mmol)*$>*nD**>15 mLtC»#U Tk^* 
T0 tl:M. Nl.5nL hU7-feh^->7K^ft*9^hU7A 1.78 
g(8.42mmol;1.6e q .)^inA, MT**ft#bfc. fi*»7«. 
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X* y t T . 21 222 mg * LT#fc<«* H*). 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7. 3.3 Hz, 1H), 6.03 (s, 1H), 6.02 (s, 1H), 5.60 (brs, 
2H), 3.61 (s, 2H), 3.56 (t, J= 5.0 Hz, 4H), 2.56 (t, J= 5.0 Hz, 4H), 2.42 (s, 3H) 
Mass (m/z) : 380 (M + ) 
IR (KBr) : 1654, 1614, 1564, 1209 cm 1 
BMl : 222-224*0 
TL^^tff : C18H20N8O2 £ 

tmtffl (%) : C = 56.83, H = 5.30, N = 29.46 

mm® (%) : C = 56.80, H = 5.45, N = 29.12 

mmm 22 

5.7=; -2-(2- 7 U »)-7-(3- * ^ ;V-4-(5- JU < 7 * ;W3-< ;M :f 
;V) fcT * 5 3?= W.2,4| h U 7 y D [1,5-c] t? U 5 v > (fcfctt 22) 

15 ©tf&KHPET, <fc£1fc 22 £#fc. 
iRSp : 40%(X^7— Hff^S ; Sfilft*) 

iH NMR(6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 5.99 (s, IH), 5.98 (s, IH), 5.70 (brs, 
2H), 3.98 (s, IH), 3.92 (s, IH), 3.89 (d, J= 14.2 Hz, IH), 3.62 (d, J= 14.2 Hz, 
IH), 3.13 (dt, J= 3.3, 10.6 Hz, IH), 2.89-2.82 (m, 3H), 2.57-2.43 (m, IH), 
2.41 (d, J= 6.5 Hz, 3H), 1.20 (d, «/= 6.3 Hz," 3H) 
Mass (m/z) : 394 (M + ) 
IR (KBr) : 1652, 1648, 1606, 1238 cm 1 
K£ : 183-185*0 

TtmttVr : Ci9H 22 N 8 0 2 2.0 HC1 2.1H 2 0<J:UT 
ttJMI (%) : C = 45.17, H = 5.63, N = 22.18 
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mm (%) : C = 45.17, H = 5.47, N = 22.07 

xfi^ffl^» 23~mmm 25 zmmvjtG® 23~fc£* 25'**fc. 

fHifcfRl 23 

5.7S A2.(2-7 -J W.(H5.^H V t^'/HWM^If 
7-^^1,2,4] h U 7 N /D[l,5-c]tf U 5v> (ft** 23) 
JR$ : 31%(X* y-Jl/T^SSS ; 

!H NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, «/= 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.96 (s, 1H), 5.73 (brs, 
2H), 3.80 (q, J= 6.9 Hz, 1H), 3.54 (t, J= 5.0 Hz, 4H), 2.58 (t, J= 5.0 Hz, 4H), 
2.41 (s, 3H), 1.43 (d, «/= 6.9 Hz, 3H) 
Mass (m/z) : 394 (M + ) 

IR (KBr) : 1666, 1604, 1444, 1227, 767 cm 1 
M£ : 106-108*C 

%mm 24 

5.7 a j -2.(2-7 y ;u)-7-(4-(3-^;w v y-;w4-^ )V * 5? 
- ;u)[i,2,4] h u 7 7 n [1,5-c] if U a v y (its® 24) 

iH NMR (6 ppm, CDCI3) : 8.23 (s, 1H), 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, 
«/= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.62 (brs, 2H), 
3.54 (t, J= 5.0 Hz, 4H), 3.38 (s, 2H), 2.51 (t, J= 5.0 Hz, 4H), 2.33 (s, 3H) 
Mass (m/z) : 380 (M + ) 

IR (KBr) : 1666, 1648, 1604, 1446, 1333, 1207, 999 cm 1 
MA : 233-234"C 

7c3fi#flr : Ci 8 H 2 oN 8 02 0.2 H2O t LT 

ti-H^ (%) : C = 56.30, H = 5.35, N = 29.18 

mmm (%) : c = 56.os, h = 5.37, n = 29.41 
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mmm 25 

5.7 5 J -2.(2-7 U jV)-7-(4.(5^f^-3.7x-;W V fr+tfV'-JM-'f 
^)tr^7^-^)[l,2,4]hU7yP[l,5.c]tfUSv?> (ft** 26) 

JR$ : 82%(x^/-;uT?sea ; S&S*) 

IH NMR (6 ppm, CDCI3) : 7.97-7.93 (m, 2H), 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 
7.47-7.44 (m, 3H), 7.16 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, «/= 1.7. 3.3 Hz, 1H), 
6.03 (s, 1H), 5.66 (brs, 2H), 3.56 (t, J= 5.0 Hz, 4H), 3.34 (s, 2H), 2.54 (t, J= 
5.0 Hz, 4H), 2.47 (s, 3H) 
Mass (m/z) : 456 (M + ) 

IR (KBr) : 1653, 1604, 1560, 1444, 1234 cm 1 

HA : 244-246-C 

7C*»*f : C24H24N8O2 t VX 

fUHI (%) : C = 63.15, H = 5.30, N = 24.55 

mmm (%) : c = 63.26, h = 5.46, n = 24.74 

nmn 21 tmmz LT#*r ztjv? t h 6ib^tht*«« 26 *5«ktf£ 

«0»J 26 

5-7$A2.(2.7UW4-(3-t^V-3,4.yt H 0-2H-^W[l,4]**"^>- 

7--f ;m ^) t? * 9 v-;w)[i,2,4] h u 7 >/n [1,5-d tr >j 5 s» Mt*« 26) 
W : i5%(x^y— ; Sfet&*) 

iH NMR (6 ppm, CDCh) : 8.04 (brs, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 

(dd, J= 0.7, 3.3 Hz, 1H), 7.00 (s, 1H), 6.93 (d, J= 7.9 Hz, 1H), 6.74 (d, J= 7.9 

Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.62 (brs, 2H), 4.62 (s, 

2H), 3.54 (t, J= 5.0 Hz, 4H), 3.47 (s, 2H), 2.53 (t, J= 5.0 Hz, 4H) 

Mass (m/z) : 446 (M + ) 

IR (KBr) : 1606, 1230, 773, 505, 487 cm 1 

flfej& : 287-288^ 
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7C^t##f : C22H 2 2N 8 0 3 1 VX 
fHEft (%) : C = 59.19, H = 4.97, N = 25.10 
$11 (%) : C = 59.23, H = 5.06, N = 24.71 

mmm 27 

5.7 s; -2-(2-7 'J ;W-7-(4-(3-** 7 -3,4- V kh'D -2H-^ > l/[l,4]*+1t 5? >- 
6--T y-^)[l,2,4] h 'J 7VD[l,6-c]tr U S v> «t£^> 27) 

iH NMR (6 ppm, DMSO-d 6 ) : 10.67 (brs, 1H), 7.87 (t, J= 0.8 Hz, 1H), 7.61 
(brs, 2H), 7.06 (d, J= 3.6 Hz, 1H), 6.90-6.87(m, 3H), 6.67 (dd, J= 0.7, 2.6 Hz, 
1H), 6.01 (s, 1H), 4.55 (s, 2H), 3.51 (t, J= 7.0 Hz, 4H), 3.41 (s, 2H), 2.42 (t, J 
= 7.0 Hz, 4H) 
Mass (m/z) : 446 (M + ) 

IR (KBr) : 1677, 1645, 1606, 1564, 1197, 773 cm 1 

tt£ : 284-285 , C 

TtmftVr : C 2 2H 2 2N 8 03 1 tT 

ttJUI (%) : C = 59.19, H = 4.97, N = 25.10 

MMM (%) : G = 59.01, H = 5.28, N = 25.11 

mmm 28 

5.7=; -2-(2- 7 U ;W-7-(4-(l- ;* h * *> > * □ 7 D t! )U ^ ^ *) t! * 7 v 7 X 
;W)[1,2,4] h »J 7 7 P [1,5-c] tf'JS v > UtG® 28) 
*ttfl 1 tH«fcbT#JS-rftK^53?>*»#*»^T, Mm 28 *ft 

iH NMR (6 ppm, CDC1 3 ) : 7.58 (dd, </= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.83 (brs, 2H), 3.58 (t, c/= 
5.0 Hz, 4H), 3.34 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.83 (dd, J= 
5.0, 6.6 Hz, 2H), 0.48 (dd, J= 5.0, 6.6Hz, 2H) 
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Mass (m/z) : 370 (M + 0 

IR (KBr) : 3458, 3115, 2835, 1655, 1608, 1556, 1514, 1470, 1443, 1417, 1331, 
1230, 1205, 1117, 1063, 1012, 984, 906, 885, 771 cm 1 
tt£ : 201-202T: 

ytmttffi : C18H23N7O2 O.3H2O LLT 

tfgfi (%) : C = 57.68, H = 6.34, N = 26.16 
(%) : C = 55.61, H = 6.24, N = 26.09 

mm. «?w 

it&m 1 10 m % 

% tf 30 m s 

ffftMtft 15 mg 

#U \Z-)lT)V3—)l 1.5 mg 

ft^^i 2 10 m e 

7x7ij y&rzy^s^k 2.5 mg 

it&Qs 15 2 m e 

MM^I^^ 24 mg 

ajtJB^U-feU> 50 mg 

a-WfflfcS* 1.72 ml 
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1 . 



5* (I) 




NHQ 

1 . 
R 6 N^N' 



R ! 



$3Sg££fcU na*5«fctfnbtt* H-*fctt*fcoT 0~4 ©»*S*fcU 

tHn+y, #)kKn*->«»7^=*;W (iii)K* i bb<tt#««©<S»7^ 
□ *3/*fcttav)«**>K ^y^[l,2.a]lf'JyiK -fsyv 

7-3,4-vt KD-2H-^>\/[i,4]*^^-^*^^S»A^a«n5S*S 
fc>U R3#fcb*D*v< t K o + yft»7^*Jl't&ttlftt> U < 

< tt*«»ofi«7;^;i/*^tt« i fc l < mm®c>7 'J -^Hfc-r*^ 
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ft) T*t)Sn«lU4l H 'J 7yn[l,6<]K 'J 5 s;>**#*&tt*oii± 

my zmti-rmMv®® i c*® [u,4] hut y a t? u $ 

\/U;K 'O'Ml^Tyjy'JJK ^y**i*>/y;M3«fctf 3-**v-3,4- 

*©«BBlB«©[lA4]KU7^D[l,5^]lfU55;>«*#*fctt*©*a-t 

4 . Q j&«**JK^T&*»#©I8H 1 ~ 3 ©V>rn#K:|B*®[l,2 f 4] h 1 J 7 
^n[i,5-c]tf'J S v>^l^*fc^o^S±l J F^$tift^. 

5. R«^*** : fT?**»*©«Sffl4l2*0[l,2,4]hU7yn[l,5.c]trU5 

6 . ri t < tt#«»©^sij?tt«aia5Tr* §»*o«sb8 5 tern© 
[i,2,4] hV7*suii,5-c)xv$v>nmw&tz\z*oMm±ft®znz>&. 

7 . Ri #7 U ;i/Tr**»#0«H 5 82*© [1,2,4] h U 7 »/ D[l,5-c] tf U 5 V 

8. Rt#**K***foU na*5<fctf nbtflTfcD, R»tfk KD*** 
*t>U R4isi:r)CR5*s«lj|t>b<tt#H«Offi»7;Wl'T*ftl»*©«H 
7 E*0[l,2.4] b U7VD[l,5.c]tf U = 5;>ttSfr*fcl*t0*3±tt*3* 

9 . R< ££Z>* R 5 #*3\fcT»3»#©«H 8 ffi*©[l,2,4] h U 7'/D[l,5- 
c] tf U S v * fc ©Hg±fF ^ * *l * 
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1 0. R« U na)l«0*Onb*«lT*0. R»tf«*t>L 

7[l,2-a]tf'J5^-;K ^X^^/'J^ ^>^77'J;U, ^>7-2,l,3- 
?-7i?7 % /V)V* <iV**rWV)ViiXTt 3-#* 7-3,4-vt H D-2H-^>7 

^T&£iii*©fSH 7 E«0[l,2,4] h U 77n[l,5-c]tf U 5 
li. R»# 5.^^;Ky^tJ-7-^-3.'T^T?**ll*olfiHi OfEiS© 

[1,2,4] h U 770[l,5-c]tf »J i= 5»« *#$fcl«OKI±tt*Sn5tt. 
1 2. *#©KH1~1 10^-rn^llB3*O[l,2,4]hU77P[l,5-c]brU 

1 3. is*0igai~i i©^-rn*^wia*©[i,2,4]hU77a[i,5-c]iiu 
s^>^^^^«^©^s±fi : ^^n^m?:^w-r^77 ; y v>A2A^^ 

14. w^coigai ~ i i©^-rn^ciB«©[i,2,4]hU77p[i,5-c]tfu 
ss;>»*#*fctt*©^a±w«$n*i!a*^w-rs75 f /->>A2AS*# 

is. 7f; A2A^w^Kmiz^-t^mB<D^m^rc^mm 

©»3fi©fc©0»#©ttB ©V^n*»HB*©[l,2,4] h U 770[1,5- 

16. «#0ttHl~i 10V»fnA»i:E«0[U4]h'J7'/n[i,6<]e , J 
7x y v> AzASS^Ottl^/L^^fi^TS^SO^^fctt^ B&^fe. 
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1. □ ffiKAtf&K*^«aE#W*ri"^»IBrtfcW*l'fc«>-C. r©HBiWI£«£l*, •^•CWWS^tBfciS* 
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ISPCT/1SA/2 1 0 (Sl'i-v'Cil (1) ) (1 9 9 8¥7/j) 



